This study was carried out to assess pancreatic duct abnormalities in gall stone disease. Endoscopic retrograde cholangiopancreatograms of 50 patients with gall stone disease were analysed and the results compared with those obtained in 33 patients investigated for cholestatic jaundice who were found to have a normal biliary tree (control group). Abnormal pancreatograms were obtained in 24 (48%) patients with gall stone disease and in only two (6%) in the control group; the differences were statistically significant (x2=14X3; p<0 001). The patients in the control group showed mild abnormalities as did those in the gail stone group. The frequency of various abnormalities were: mild 16 (32%), moderate five (10%), and severe three (6%). Pancreatic duct abnormalities were more severe and occurred more frequently in patients with gail stones who had stones in the biliary tree than in patients with a normal biliary tree (postcholecystectomy patients, 55% v 25%) but the difference between the two groups just failed to be significant (x2=3 34). In conclusion, nearly half of all patients with gall stone disease have pancreatic duct abnormalities and in 16% these were severe enough to be labelled as chronic pancreatitis.
It is well established that gall stone disease is associated with the development of acute pancreatitis.'-'°The role of gall stones in the pathogenesis of chronic pancreatitis is, however, controversial and although some workers have reported such an association," definite proof in its favour is lacking.'2'3 In previous studies, endoscopic retrograde cholangiopancreatograms (ERCPs) have shown abnormalities of the pancreatic duct system in a large proportion of patients with gall stone disease."" These studies, however, had the disadvantage that the role of other factors which adversely affect the pancreatic duct, such as aging and alcohol, had not been properly evaluated. The present study was therefore carried out to properly assess the anatomy of the pancreatic ducts in otherwise healthy non-alcoholic patients with gall stone disease. 
Results
The age and sex ratio of control subjects and patients with gall stone disease are shown in Table I . There was no difference between the two groups with regard to the age distribution but there were significantly more women in the gall stone group than in the control group (82% v 54 5%; X2=7 2; p<0-01).
The dimensions of the pancreatic duct are shown in Table II . There was no difference in the length of the main pancreatic duct between the two groups. Similarly, the width of the head, body, and tail of the duct was similar in the two groups. To assess the effect of aging, the patients were divided into two groups of under 40 years and 40 and over. In patients with gall stone disease, the mean (SD) width of the duct head (4 ( 1 1) mild abnormalities (Fig 1) . A moderate degree of abnormality was seen in five (10%) and the remaining three (6%) showed severe changes (Fig 2) . Patients with gall stones in the biliary tree shown by ERCP had a higher incidence of an abnormal pancreatic duct (21 of 38, 55%) than those with a normal biliary tree (postcholecystectomy group; three of 12; 25%); the difference just failed to be significant (x2= 3 34). Moreover, all these patients showed mild abnormalities, while in the group with gall stones eight of 38 (21%) had moderate to severe changes. The effect of age on pancreatic duct abnormalities is shown in Table IV . There was no difference in the incidence ofa normal pancreatic duct or varying degrees of duct abnormalities in patients under 40 compared to those over 40.
Discussion
In the present study 24 (48%) of 50 patients with gall stone disease showed abnormalities of the pancreatic duct compared to only 6% (two of 33) in the control group; the difference was highly significant (X2 with Yates's correction= 14-3; p<0O-01). These findings are similar to those obtained by Axon et al. 5 To establish the pathogenesis of these abnormalities, we carefully inquired about the history of alcohol intake in all patients with gall stone disease and included in the study only those who abstained completely, which excluded even 20 In the present study the effect of age was examined in two ways. Firstly, only two (6%) subjects in the control group, which had a similar age distribution to the group with gall stone disease (mean (SD) 38 (9 6) v 42 3 (13 1) years) showed pancreatic duct abnormalities. Secondly, in the group with gall stone disease the pancreatograms of patients aged under 40 were compared to those who were 40 and over. There was no significant difference in the incidence of pancreatic duct abnormalities in the younger (11; 22%) compared to the older patients (13; 26%). Indeed, the only effect of aging was dilatation of the head of the main pancreatic duct. Similar findings of an increase in the width of the pancreatic duct with increasing age were observed in our earlier study on pancreatograms obtained in normal people. 16 In the absence of other factors the pathogenesis of the pancreatic duct abnormalities can be attributed directly to the associated gall stone disease. The possibility arises that the pancreatic duct gets damaged when a gall stone passes through the ampulla of Vater. It is well established that acute pancreatitis can occur in such a setting,'-'0 and the duct abnormalities appear to be the structural counterpart of the acute inflammatory process. In support of this hypothesis is the study of Hamilton et al who observed an abnormal pancreatogram at ERCP in eight (40%) of 20 patients presenting with acute pancreatitis.2' Furthermore, it has been observed that after an episode of acute pancreatitis, pseudopancreatic cysts can press on the main duct and produce a localised area(s) of narrowing. Thus, alterations in the contour of the pancreatic duct with areas of strictures and dilatation may be the consequence of an acute insult.
The clinical importance of these abnormalities is of much interest and raises the question of whether these abnormalities eventually result in the ,development of chronic pancreatitis.
Though the incidence of chronic pancreatitis in this part of India is not known, it appears to be a fairly common disease.22 Similarly, the incidence of gall stone disease is not known, but a necropsy study noted the prevalence to be 5 4%.?3 Obstructive jaundice and the presence of gall stones in the common bile duct have been observed in chronic pancreatitis, but these are usually secondary to the compression of the intrapancreatic portion of the common bile duct by a fibrotic pancreas,'3 and most experts do not believe that gall stones have a role in the pathogenesis of chronic pancreatitis.'2 '3 On the basis of these observations we believe that clincally important chronic pancreatitis is unlikely to occur in these patients, although the subsequent cause ofthe abnormalities -whether they worsen or show recovery -can only be judged with longterm follow up.
It is concluded that about half of the patients with gall stone disease showed abnormalities of the pancreatic duct and in 16% the alterations were severe enough for a diagnosis of chronic pancreatitis to be made. The longterm importance of these abnormalities is not clear. 
